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aie Ces ee z |__ COMMENTS 
Motion Sensor joy. + | +33! | eee & ear oe 
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Fathometer Transducer Ya hae | = oe ahve crag: hee Sous 
LCB (from Hydrostat Data) 224.4 : e 2 | 
LCG (computed) 313.9 & - | 
YCG (computed) S a SG | 
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TI. TIDES Time Elevation (ft) Time Elevation (ft) 
‘Astoria(Tongue Point) hk en Tc ISU BD hes 
Co : - ijo™ +9.1 ~o*46™ ano. 
rrection a ceca 
) Entrance(North Jetty) S8IF  _ tT bow [433 + 8.0 Wee 
| 
F | Corrections on Astoria: High Water -o4g™ -0.7 ft. 
. Low Water -1"10" 40.1 ft. 
II. TIDAL CURRENTS Time Current (Xt Time Current (Xt) 
Grays' Hbr. Entrance | 0428 2.424328 0422 Saver 
Correction ; ea eas , +o" OS™ = 
Entrance (8uoy No. 12) 0648 3.6458 092 Sea ae: 


Corrections on Gray's Hbr. Slack Water son os” 
Max. Current +0" 20" Flood Ratio 1.4 Ebb Ratio 1.5 
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OBSERVATIONS DURING RUN 


Observations are to be recorded approximately every 2 minutes or when 
course and/or speed changes or other noteworthy events occur. 
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INSTRUMENT CHECK & CALIBRATION - 
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-45° (To Starboard) 
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Time 
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APPENDIX D 
SUMMARY OF STABILITY CRITERION FOR PHASE II VOYAGES* 


*Computed from available information provided 
by the ship's engineering officers 


| » 
SUMMARY OF STABILITY CRITERION ] 
| (Phase II Only) 
‘ 
: ‘ 
VOYAGE TRANSVERSE LONGITUDINAL 
METACENTRIC HEIGHT METACENTRIC HEIGHT 
NUMBER GM (ft) GM, (ft) | 
¢ 922.8 
1126.0 


798.3 
989.3 
957.5 
893.2 
675.1 
1098.6 
1039.9 
913.8 
1104.0 
891.3 
649.6 
880.1 
922.3 
956.6 
948.6 
865.3 
926.5 
930.2 
648.7 
821.4 
1027.3 
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APPENDIX E 
MONTHLY SUMMARIES OF WEATHER OBSERVATIONS AT CLATSOP 
COUNTY AIRPORT, ASTORIA, OREGON 


MAY, 1978 - JUNE, 1978 
NOVEMBER, 1978 - MARCH, 1979 
OCTOBER, 1979 - APRIL, 1980 
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APPENDIX G 
WIND, SEA AND SWELL OBSERVATIONS FROM 


LIGHTSHIP COLUMBIA AT APPROXIMATE TIMES OF BAR TRANSITS 
(PHASE I ONLY) 


SOURCE: S. Noble, U.S. Army Engineer District, 
Portland, Personal Communication 


SUMMARY OF WAVE SPECTRA AND WIND DATA AND PLOTS OF 
WAVE SPECTRA CORRESPONDING TO APPROXIMATE TIMES 


OF BAR TRANSITS 
(PHASE II AND SELECTED VOYAGES OF PHASE I) 


SOURCE: Dr. Lee Harris, U.S. Army Coastal Engineering 
and Research Center 


Note: All wave spectra data is to be considered 
prelimin’:y. Wave spectra data for 
Voyage Nos. 20, 21, 22, 30, and 31 are 
from a Waverider buoy which was implanted 
by the Portland District Army Corps of 
Engineers near the lightship Columbta. 
Wave spectra data for the remaining 
voyages are from the NOAA wave gauge 
located in the navigational lightbuoy 
which replaced the lightship Columbia. 
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mi be ee Bootes z= 
SUMMARY OF WAVE SPECTRA AND WIND DATA 
| ! | eats | WAVE SPECTRA DATA 
| CORRESPONDING | SIGNIFICANT 
VOYAGE NUMBER | DATE TIME | SPEED | DIRECTION: HEIGHT PERIOD 
(KNOTS ) (°T) (FT) 
20 21 gan 79| 0357 9.7 
| 21 24 gan 79! 0906 -- | =3 13.6 14.1 
| 23 28 JAN 79| 0654 -- -- ie ey 10.8 
30 116 ocT 79 | 0800 -- -- 3.8 10.8 
31 17 oct 79 | 1700]  -- == 9.0 14.1 
| 
32 -- me -- -- -- 
! 33 14 Nov 79 | 2000 i oe -- 3.9 8.3 
| ' ‘ 
34 17 Nov 79 | 23001} 0 == -- ae 9.1 
! 35 21 Nov 79} 9509 ee 9.8 P26 
| 36 (26 Nov 79} 09005 -- | 2s 74 8.3 | 
: 37 }2B8 NOV 79} 2100; ==, = 7.8 12.5 | 
: 38 103 DEC 79 1400) -- -- 12.6 oe 
39 ‘16 DEC 79, 0800: -+ a 4.3 Bt 
40 '1g pec 79! 0900! = -- oe 1229 Lis 
al 20 JAN 80; 1200} 6.7 | 100.6 | 4.0 16.7 
42 24 gaN 80! 0800' 0.2 | 322.0 | 5.3 Led 2 
| 43 (04 FEB 80| 1400, 5.8 ; 73.2 | 7.5 12.5 
44 ‘06 FEB 80/ 1300{ 11-6 | 267.5 | 14.3 1L.l 
| 45 '10 FEB 80) 0500; 8.0 , 99.1 | 5.5 12.5 
. 46 = =. a3 as —_ ae 
a7 ,04 MAR 80. 1800 6.2 173.9 | 6.3 14.4 
48 ‘10 MAR 80! 21001 8.1 317.8 re) 6.3 
49 /18 MAR 80} 2300 Bol “Bw 4; 2.6 12.5 
50 "22 MAR 80} 1300/ 7.3 241.8 8.0 14.3 
51 26 MAR 80 1000 9.8 | 295.2 2,9 bags 
52 fe, eee “2 a ie on 


-- No data available 
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0357 PST (VOYAGE 20) 
9,7 FT 

12.3 SEC 
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PERCENTAGE OF SPECTRAL DENSITY ( BANDWIDTH = 0.011 CPS ) 
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DATE 17 OCT 79 
TIME 1700 PST (VOYAGE 31) 
4si6 
Tmax [4.1 SEC 

ENERGY 

FREQUENCY, CPS 
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Q ° ° 
¢t 8 a = ° 
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TIME 
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z FREQUENCY, CPS 
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2000 PST ( VOYAGE 33) 
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8.3 SEC 


0.1 0.2 0.3 0.4 


SPECTRAL DENSITY, m@ — sec. 
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2300 PST (VOYAGE 34} 
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9.1 SEC 


0.4 


0.5 


SPECTRAL DENSITY, m2 — sec. 
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ENERGY 
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12.5 SEC 
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TIME 0900 PST (VOYAGE 36) 
| Hog 7.4 FT 


TMAX 8.3 SEC 
ENERGY 


SPECTRAL DENSITY, m? — sec. 
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AD-A098 986 TETRA TECH INC PASADENA CA F/G 13/10, 
COLUMBIA RIVER ENTRANCE CHANNEL DEEP=DRAFT VESSEL MOTION STUDY.—-ETC(U) 
SEP 80 S WANGs M KIMBLE, C BUTCHER, G D COX DACHSTo7e-C-0088 
UNCLASSIFIED TETRAT-TC-3925~APP-B-K 
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APPENDIX H 


TIDE HYDROGRAPH AND RIVER DISCHARGE FOR EACH BAR CROSSING 


SOURCES: 1. Observed Tide Heights from National 


i Note: 


Ocean Survey (NOAA) Gauge at Astoria, Oregon 


2. River Discharge Records for Vancouver, 
Washington from J.C. Huetter, Acting Chief, 
Engineering Division, U.S. Army Engineering 
District, Portland, May 1979, May 1980, 
Personal Communication. 


3. U.S. Dept. of Commerce, National Oceanic 
and Atmospheric Administration, National ; 
Ocean Survey, 1980: Tide Tables 1979, 


High and Low Water Predictions, West Coast 
of North America and South America. 


Observed tide data for April 1980 was unavailable 
at the time of writing. Therefore, tide hydro- 
graphs for Voyage Nos. 52 and 53 are based on 
predicted tide heights from source [3] cited 
above. 
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VOYAGE NO. 4 


TIDE HYDROGRAPH FOR 
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22 — 23 JUNE 1978 
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TIDE HYDROGRAPH FOR 
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TIDE HYDROGRAPH FOR 
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TIDE HYDROGRAPH FOR 
22 — 23 FEB. 1979 
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TIDE HYDROGRAPH FOR 
21 — 22 MAR, 1979 
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TIDE HYDROGRAPH FOR 
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ENCOUNTER PERIODS BASED ON OBSERVED WAVE DATA 


| , 
ENCOUNTER PERIOD BASED ON OBSERVED WAVE DATA’ 
(Phase I) 
| | | i 
| | womBER } ‘Kts) | GOOD es | : fy EBC egacl 
(Deg) g) : (Deg) (Sec) | 
sane! eee a rss SEI ee mo OE ree RE ae 
1 | 210 | 44.5 + 315 1 90.5 8 8.0 
2 12.5 | 44.1 270 45.9 8 (12.5 
ae ole eee 270 — 9 6 we ; 
a ae ee ee ees or Lo 9 17.0 : 
5s 113 | 46.2 292. 66.3 3 10.2 
6 14 | 48.0 318 87.0 8 8.3 
a 8d 221.6 : 292.5 + 109.1 5.8 
a Sas at 415 | ae ti -* 
9 Lae 1 “22269 292.5 110.4 10 a.7 
10 13 "42.4 315 92.6 8 7.8 
il 15 225.9 315 90.9 8 7.9 
12 18 34.9 247.5 12.6 8 20.2 
13713 42.9 270 47.2 = ae 
yn er -- 292.3 = 9 a 
18 a 44.2 270 45.3 8 pond 
16 6 226.9 270 136.9 3 6.3 
poe cae 46.9 -- Se ou a 
18 13 43.4. 292.5 69.3 3 3 
9 3 223.9 270 33.9 19-12 8.9 
i 20 17 43.9 247.5 23.6 lO-il 20.6 
2 17 45.200 93977 a3 7 1503 
22 17 44.4 292.3 68.4 10 Ring 
re 18.5 49.9 270 40.2 1a 18.8 
24 16 55.9 202.5 3323 3 ta 
25> it = 202.3 oe 3 de 
> - Se eee! 
26 16 52.9 rr as eS; ae 
27 ES 44.7 279 46.3 ad 243 
238 i3 45.9 292.5 56.5 a Es 
29" 10.5 << 279 oe 2) = 


“ 


Data unavailable 


- nm 
Pee ——sT (0.5921 ¥ cos 3) wnere ?_ = encounter per:od sec’ 
gt T = wave >eriod = sec: 
om ship's sceed knotsi 
= anq.e 2f .ncidence ieaq 


ENCOUNTER PERIOD BASED ON OBSERVED WAVE DATA’ 
(Phase II) 
1 
t 
| oovace | SIE COURSE ae anes eae | scoumesn | 
| | SPEED! MADE ! 5rREcTION | 3 ' PERIOD PERIOD | 
i womper { (S$) | GOOD | ““ineg) | (Deg) (Sec) (Sec), 
g) 
30 | 14 | 43.6 315 ; 91.4 8 ' 7.9 
; a2 | 20 | 226.7 270 136.7 8 | 6.2 
i 32 | 16 | 49.7 270 40.3 , 10 | 16.7 : 
/ 330) 14 | 52.8 2700 | (37.2 10°) 4. ASE 4 
34° 1d 222.6 270 ee ey ee 9 6.7 
35 13 225 ; 225 180 :  B=10 6.1 
36 7 68.6 270 SBT 8 23.0 
37 14 57.1 270 32.9 10 16.3 
38 14, 223.8 180 136.2 6-7 4.3 
39,13 44.9 270 45.1 8 12.9 
40 12 231.5 225 i, as 3 5.4 
ars 14 oe 202.38 -- 8-10 -- 
42 17 44.5 292.3 68 13 15.5 
43 5 50.7 270 39.3 ey 16.2 
44 8 230.5 270 240.5 3 5.4 
45> t4 -_ 270 -- Ld -- 
46 id 22403 225 ey ee a-19 5.9 
47 ie 45.4 292.5 ae 3-1) ay 
48 we 47.93 rane 43 3-9 asd 
49° : oe 279 -- s -- 
30 a 225.2 292.3 pees a8 Hers 
34 ld 44.7 292.5 o7.a 9-3 3 
52 26 423 292.5 Baa ea Ba Sais 
32 a4 49.5 279 V9.4 geud Sab ar 


Data anavailapie 
” 


Pls => (592. VY sos 3: where P| * ancounter cer:ou sec 


a > ~_ 


*# wave -er:iod sec 
’ = snip's speed knots 
= angie of .ncidence tec 


2, oe lia ee eat 
Ne NLR em 


APPENDIX J 
STRIP CHART xECORDINGS OF RUDDER DEFLECTIONS 
FOR VOYAGE NOS. 309 AND 31 
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APPENDIX K 
PLOTS OF SHIP MOTION SPECTRA FOR SELECTED VOYAGES 
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